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Editors: Anton N. Sidawy and Bruce A. PerlerEndovascular repair of aortoiliac aneurysmal disease with
the helical iliac bifurcation device and the bifurcated-
bifurcated iliac bifurcation device
Shen Wong, Roy K. Greenberg, Chase R. Brown, Tara M.
Mastracci, James Bena, Matthew J. Eagleton
Background: Iliac branch device (IBD) treatment of com-
mon and internal iliac artery (CIA and IIA) aneurysms has been
controversial in the context of available embolization tech-
niques or off-label adjunctive procedures. Two devices exist,
a straight IBD (S-IBD) and a helical IBD (H-IBD).We report our
midterm results with the latter and present outcomes with
a third device intended to treat disease in the presence of
short CIAs termed the bifurcated-bifurcated IBD (BB-IBD).
Methods: Data were prospectively collected from IBD-
treated patients with infrarenal aortoiliac or thor-
acoabdominal aortoiliac aneurysms. Preoperative aneur-
ysmal characteristics were collected in accordance with the
endovascular reporting standards document, including
presence of IIA stenosis, CIA diameters, and the presence of
an IIA aneurysm. Technical success was deﬁned as IBD de-
vice placement, branch placement, and patency without
type I or III endoleak at implantation in addition to 24 hours
survival. Follow-up computed tomography scans at 1, 6
(optional), 12 months, and annually thereafter were per-
formed and reinterventions, sac morphology changes, and
endoleaks noted. Survival and patency were evaluated with
life-table analyses, and differences among anatomic groups
were compared with log-rank tests, whereas t-tests and
Fisher exact tests were used to compare simple variables.
Results: Between 2003 and 2012, 138 IBD devices were
placed into 130 patients (98 H-IBD and 40 BB-IBD). Median
follow-up was 20.3 months (range, 1-72 months) with 30-
day, 12-month, 3- and 5-year survival rates of 99%, 90%,
79%, and 62%, respectively. Technical success was 94%, and
branch patency was 94.6% at 30 days and 81.8% at 5 years.
Thirty-ﬁve percent (35%) of branches were placed into pa-
tients with IIA aneurysms (in addition to their proximal
disease), 20% into stenotic IIAs, and 46% into iliac systems
with narrow (<16 mm) CIAs. Technical success was sig-
niﬁcantly lower in patients with IIA stenosis (81.5 vs 96.4%;
Fisher exact test, P = .015) but not affected by the presence
of an IIA aneurysm or narrow CIA. Branch patency was
similar in all groups throughout follow-up. No stent frac-
tures or component separations were noted in the IBDs or
mating devices throughout the study period.*Full articles available online at www.jvascsurg.org
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http://dx.doi.org/10.1016/S1078-5884(13)00549-2Conclusions: The H-IBD and BB-IBD conﬁgurations have
high technical success and acceptable long-term patency for
the treatment of CIA and IIA aneurysms, including those
with challenging anatomy difﬁcult to treat with the straight
branch design.Development of a risk index for prediction of mortality
after open aortic aneurysm repair
Bala Ramanan, Prateek K. Gupta, Abhishek Sundaram,
Himani Gupta, Jason M. Johanning, Thomas G. Lynch, Jason
N. MacTaggart, Iraklis I. Pipinos
Objective: Open infrarenal abdominal aortic aneurysm
(oAAA) repair is associated with signiﬁcant morbidity and
mortality. Although there has been a shift toward endovas-
cular repair, many patients continue to undergo an open
repair due to anatomic considerations.Tools currently existing
for estimation of periprocedural risk in patients undergoing
open aortic surgery have certain limitations. The objective of
this studywas todevelopa risk index to estimate the riskof 30-
day perioperative mortality after elective oAAA repair.
Methods: Patients who underwent elective oAAA repair
(n ¼ 2845) were identiﬁed from the American College of
Surgeons’ 2007 to 2009 National Surgical Quality Improve-
ment Program (NSQIP), a prospective databasemaintained at
>250 centers. Univariable and multivariable analyses were
performed to evaluate risk factors associated with 30-day
mortality after oAAA repair and a risk index was developed.
Results: The 30-day mortality after oAAA repair was 3.3%.
Multivariable analysis identiﬁed six preoperative predictors
of mortality, and a risk index was created by assigning
weighted points to each predictor using the b-coefﬁcients
from the regression analysis. The predictors included dys-
pnea (at rest: 8 points; on moderate exertion: 2 points;
none: 0 points), history of peripheral arterial disease
requiring revascularization or amputation (3 points), age
>65 years (3 points), preoperative creatinine >1.5 mg/dL (2
points), female gender (2 points), and platelets <150,000/
mm3 or >350,000/mm3 (2 points). Patients were classiﬁed
as low (<7%), intermediate (7%-15%), and high (>15%) risk
for 30-day mortality based on a total point score of <8, 8 to
11, and >11, respectively. There were 2508 patients (88.2%)
patients in the low-risk category, 278 (9.8%) in the inter-
mediate-risk category, and 59 (2.1%) in the high-risk
category.
Conclusions: This risk index has excellent predictive ability
for mortality after oAAA repair and awaits validation in
subsequent studies. It is anticipated to aid patients and
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assessment, and optimization.Patching plus extended exposure and tacking of the
common carotid cuff may reduce the late incidence of
recurrent stenosis after carotid endarterectomy
Norman R. Hertzer, James F. Bena
Objective: The safety and durability of carotid endarter-
ectomy (CEA) require attention to certain technical details
that may evolve over time. The objective of this study was
to determine whether routine patch angioplasty and pre-
cautions related to the common carotid cuff could reduce
the risks for perioperative stroke, internal carotid artery
(ICA) thrombosis, or recurrent carotid stenosis.
Methods: The senior author (N.H.) performed 1959 con-
secutive isolated CEAs at the Cleveland Clinic from 1976 to
2004. This series can be divided into three distinct eras with
respect to patching and management of the proximal
common carotid cuff: (1) primary arteriotomy closure with
selective patching in only 38 of 653 CEAs (5.8%) from 1976
to 1983 (group 1); (2) routine patching without any special
precautions related to the common carotid cuff in 568 CEAs
from 1983 to 1990 (group 2); and (3) routine patching with
extended exposure and tacking sutures to secure the ca-
rotid cuff in 738 CEAs from 1990 to 2004 (group 3).
Results: Although vein patching alone seemed to have less
risk for perioperative stroke (1.2% vs 2.4%) or ICA thrombosis
(0.6% vs 1.8%) than primary closure, these differences did not
attain statistical signiﬁcance. There also were no signiﬁcant
differences in the perioperative stroke and ICA thrombosis
rates among the three eras in which changes occurred in
patch use and in the management of the carotid cuff. After
adjusting for the various lengths of follow-up in the study
groups, however, group 3 had a signiﬁcantly lower risk for
recurrent 60% to 99% stenosis or ICA occlusion at >5 years
after CEA (odds ratio [OR], 0.09; 95% conﬁdence interval [CI],
0.04-0.22; P < .001). On multivariable analysis, group 3 (OR,
0.23; 95%CI, 0.09-0.60; P¼.003) and advancing age (OR, 0.89
per year; 95% CI, 0.85-0.92 per year; P<.001) had less risk for
late recurrent stenosis, whereas this risk was higher in
women (OR, 2.23; 95% CI, 1.23-4.06; P¼.009) and in patients
who had undergone previous ipsilateral CEA (OR, 6.02; 95%
CI, 1.63-22.2; P ¼ .007).
Conclusions: Routine patching plus extended exposure
and tacking of the common carotid cuff appear to sig-
niﬁcantly reduce the long-term incidence of recurrent 60%
to 99% stenosis or ICA occlusion after CEA.Atherectomy offers no beneﬁts over balloon angioplasty in
tibial interventions for critical limb ischemia
Kevin E. Todd, Sadaf S. Ahanchi, Christian A. Maurer, Jung H.
Kim, Candice R. Chipman, Jean M. Panneton
Background: Endovascular adjuncts, like atherectomy,
were developed to improve outcomes of endovasculararterial interventions. The true impact of atherectomy on
endovascular outcomes remains to be determined, and
little data exist on the inﬂuence of atherectomy on tibial
interventions. Our study compares early and late outcomes
of tibial intervention with angioplasty vs atherectomy-
assisted interventions.
Methods: We completed a retrospective review of all
tibial interventions between 2008 and 2010. Outcomes
were analyzed using single and multivariate analysis, Cox
regression, and Kaplan-Meier curves. Primary outcomes
were primary, primary assisted, and secondary patency
rates, as well as limb salvage and survival rates.
Results: Over a 2-year period, 480 tibial interventions
were completed for 421 patients. Eighty-seven percent (n ¼
418) of interventions were performed for critical limb
ischemia (CLI) and 13% (n ¼ 62) for claudication. The CLI
cohort of 418 interventions was analyzed. These patients
had a mean age of 71 years with a mean follow-up time of
16  15 months (range, 0-59 months). Of the 418 in-
terventions, 339 underwent percutaneous transluminal
angioplasty (PTA): 333 PTA alone, six PTA þ stent. The
remaining 79 interventions received atherectomy: 33 laser,
13 directional, and 33 orbital either alone or in conjunction
with PTA (11 atherectomy only, 68 atherectomy þ PTA). The
groups did not differ signiﬁcantly in terms of demographics,
risk factors, or technical success. The atherectomy group
had more TASC B lesions (54% vs 38%; P ¼ .013), while the
PTA-alone group had more TASC D lesions (25% vs 13%; P ¼
.004). TASC A and C lesions did not differ signiﬁcantly be-
tween the groups. No signiﬁcant differences existed with
respect to the early (30-day) outcomes of loss of patency
(11% vs 13%; P ¼ .699), complications (8% vs 13%; P ¼
.292), or major amputation (17% vs 13%; P ¼ .344) in the
PTA-alone group vs the atherectomy-assisted group. Kaplan-
Meier analysis revealed no difference for all primary out-
comes of PTA alone vs the atherectomy-assisted group at 12
and 36 months: primary patency (69%, 55% vs 61%, 46%;
P ¼ .158), primary assisted patency (83%, 71% vs 85%, 67%;
P ¼ .801), secondary patency (94%, 89% vs 95%, 89%; P ¼
.892), limb salvage (79%, 70% vs 81%, 77%; P ¼ .485), or
survival (77%, 56% vs 80%, 50%; P ¼ .944).
Conclusions: The adjunctive use of atherectomy offered
no improvement in primary outcomes over PTA alone in
either early or late outcomes in CLI patients who under-
went endovascular tibial interventions. Considering the
additional cost and increased procedural time, these ﬁnd-
ings put into question the routine use of adjunctive
atherectomy.Changes in functional status after treatment of critical
limb ischemia
Franceline Alkine Frans, Rosemarie Met, Mark J.W. Koele-
may, Shandra Bipat, Marcel G.W. Dijkgraaf, Dink A. Lege-
mate, Jim A. Reekers
Objective: This study evaluated changes in functional
status with the Academic Medical Center Linear Disability
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of Life Questionnaire (VascuQol) in patients treated for
critical limb ischemia (CLI).
Methods: We conducted a prospective observational
cohort study in a single academic center that included
consecutive patients with CLI who presented between May
2007 and May 2010. The ALDS and VascuQol questionnaires
were administered before treatment (baseline) and after
treatment at 6 and 12 months of follow-up. Changes in
functional status (ALDS) and quality of life (VascuQol) scores
after 6 and 12 months, compared with baseline, were tes-
ted with the appropriate statistical tests, with signiﬁcance
set at P < .05.
Results: The study included 150 patients, 96 (64%) were
men, and mean ( standard deviation) age was 68.1
(12.4) years. The primary treatment was endovascular in
98 (65.3%), surgical in 36 (24%), conservative in 11 (7.3%),
or a major amputation in ﬁve (3.3%). The ALDS was com-
pleted by 112 patients after 12 months. At that time, the
median ALDS score had increased by 10 points (median, 83;
range, 12-89; P ¼ .001) in patients who achieved limb sal-
vage, which corresponds with more difﬁcult outdoor and
indoor activities. In patients with a major amputation, the
median ALDS score decreased by 14 points (median, 55;
range, 16-89; P ¼ .117) after 12 months, which corresponds
with domestic activities only. VascuQol scores improved
signiﬁcantly in all separate domains for the limb salvage
group (P < .001). All VascuQol scores, except for the activity
and social domains, increased signiﬁcantly after
amputation.
Conclusions: Our study conﬁrms the clinical validity of the
ALDS in patients treated for CLI and shows that it is a val-
uable and sophisticated instrument to measure changes in
functional status in these patients.Prediction of postdischarge venous thromboembolism
using a risk assessment model
James C. Iannuzzi, Kate C. Young, Michael J. Kim, David L.
Gillespie, John R.T. Monson, Fergal J. Fleming
Objective: The risk of postdischarge venous throm-
boembolism (VTE) (either deep vein or pulmonary embo-
lism) is increasingly recognized yet the prescription of
postdischarge thromboprophylaxis is inconsistent. There is
a paucity of information to aid clinicians in identifying
surgical patients who are at increased risk for post-
discharge VTE. This study aimed to determine the inci-
dence and risk factors associated with symptomatic
postdischarge VTE and develop a risk score to identify
patients who may beneﬁt from extended duration
thromboprophylaxis.
Methods: This was a retrospective study. All non-
orthopedic cases in which the patient was discharged alive
without inpatient VTE were selected from the 2005-2009
National Surgical Quality Improvement Program database. A
multivariate logistic regression was used to create a risk
score for postdischarge VTE prediction. The dataset wassplit into two-thirds for risk score development and vali-
dated in the remaining one-third.
Results: The overall incidence of early postdischarge VTE
for 2005-2009 National Surgical Quality Improvement Pro-
gram was 0.3%. The risk score stratiﬁed patients into low,
moderate, and high risk for postdischarge VTE with the
incidence based on the risk score ranging from 0.07% to
2.2%. The risk score had good predictive ability with c-
statistic ¼ 0.72 for model development and c-statistic ¼
0.71 in the validation dataset. Factors associated with
postdischarge VTE on multivariate analysis included race,
increasing age, steroid use, body mass index 30, malig-
nancy, higher American Society of Anesthesiologists class,
increasing operative time, length of postsurgical stay, and
major postoperative complication.
Conclusions: This novel postdischarge VTE prediction
score utilizes patient, operative, and early outcome factors
to accurately identify patients at increased risk of a post-
discharge thromboembolic event. The development of
a patient- speciﬁc postdischarge VTE risk proﬁle may help
address the challenge of determining postdischarge pro-
phylaxis requirements.Incidence and prognosis of vascular complications after
transcatheter aortic valve implantation
Bibombe P. Mwipatayi, Alarick Picardo, Taolo Vijay Masilo-
nyane-Jones, Robert Larbalestier, Shannon Thomas, Jennifer
Turner, Vikram Vijayan, Gerald Yong
Objective: Transcatheter aortic valve implantation (TAVI)
has gained increasing global popularity as a minimally
invasive option for high-risk cardiac patients. However, this
operation is not without risk, particularly of signiﬁcant
vascular complications that increase the morbidity, mor-
tality, and overall cost of the procedure. We aim to present
our experience of TAVI-related vascular complications,
including the morbidity and cost impacts of these events.
Methods: A case-series study was performed for all pa-
tients undergoing TAVI at our center. Vascular complications
were deﬁned according to the 2011 Valve Academic
Research Consortium standardized end points. The data
were prospectively collected from February 2009 to April
2012, and the outcomes were entered into a database and
cross-checked with the hospital notes.
Results: TAVI was performed on 100 patients in our
center during the study period, and the 30-day mortality
was 6%. Access approaches included 81 transfemoral, 18
transapical, and one trans-subclavian access. The average
patient age was 84.9 years, and 65% of the patients were
male. Among the transfemoral procedures, there were 16
vascular access-related complications (VAC), including nine
major and seven minor complications. The major compli-
cations included aortic dissection, iliac arterial rupture,
femoral dissection, false aneurysms, and distal emboliza-
tion, all of which required surgical or endovascular repair.
An apical false aneurysm and an apical tear were major VAC
of the transapical group, with the latter resulting in death.
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quirements (4.1  4.5 units vs 0.9  2.2 units; P = .004),
greater length of hospital stay (16.4  10.7 days vs 6.5 
5.1 days; P = .001), and increased cost (A$93,448  21,435
vs A$69,932  15,007; P = .002) compared with the non-
VAC group. The predictors of vascular complications using
multivariate analysis included European System for Cardiac
Operative Risk Evaluation (odds ratio, 1.06; 95% conﬁdence
interval, 1.02-1.10; P = .001) and diabetes mellitus (odds
ratio, 5.07; 95% conﬁdence interval, 1.17-21.88; P = .03).
Occurrence of major VAC did not affect in-hospital or 30-
day mortality rates and was not associated with poorer
survival.
Conclusions: Vascular complications affect perioperative
management and outcomes following TAVI. Our ﬁndings
show that these complications often require urgent surgical
or endovascular repair and result in increased blood
transfusions, greater length of hospital stay, and sig-
niﬁcantly increased costs. Diabetes mellitus and logistic
European System for Cardiac Operative Risk Evaluation may
be predictive of VAC and should be considered during TAVI
patient selection.Updated strategies to treat acute arterial complications
associated with total knee and hip arthroplasty
Douglas A. Troutman, Matthew J. Dougherty, Adam I. Spi-
vack, Keith D. Calligaro
Objective: Traditional treatment of acute arterial com-
plications associated with total knee arthroplasty (TKA) and
total hip arthroplasty (THA) has generally included arte-
riography followed by open surgery. The purpose of this
study was to describe our evolution from open surgery to
preferential endovascular treatment for acute arterial
complications of TKA and THA.Methods: We analyzed our computerized database reg-
istry and patient charts for vascular interventions associated
with TKA and THA at a hospital with a large volume of or-
thopedic surgery to determine changing trends in endo-
vascular intervention for these complications.
Results: Between 1989 and 2012, 39,196 TKA (26,374 total:
23,205 primary; 3169 revisions) and THA (12,822 total: 10,293
primary; 2529 revisions) were performed. Vascular surgery
consultationwas provided for the treatment of acute ischemia,
hemorrhage, ischemiawith hemorrhage, and pseudoaneurysm
formation. All interventions were performed within 30 days of
joint replacement. A total of 49 (0.13%) acute arterial compli-
cations occurred over the 23-year period: 37 (76%) associated
with TKA and 12 (24%) with THA. Arterial injury was detected
on the same day as the orthopedic procedure in 28 patients,
between postoperative days 1 and 5 in 18 patients, and be-
tween postoperative days 5 and 30 in three patients. The
arterial complications caused ischemia in 28 patients (58%),
hemorrhage in six (12%), ischemia with hemorrhage in six
(12%), and pseudoaneurysm in nine (18%).Treatment included
solely endovascular intervention in 12 (25%), failed endovas-
cular treatment converted to open surgery in one (2%), and
open surgery alone in 36 (73%) patients. Before 2002, only 6%
(2/32; 2 TKA) of patients were successfully treated with endo-
vascular intervention comparedwith 59%(10/17; 9 TKA, 1 THA)
after June 2002 (P = .0004). There was no mortality, and limb
salvage was achieved in all patients.
Conclusions: Although the majority of acute arterial com-
plications after TKA and THA are diagnosed on the day of
surgery, a high clinical awareness for acute arterial injury
should also be present in the postoperative period. Although
not always feasible, endovascular management is now our
preferred treatment for injuries associated with TKA or THA.
This offers substantially shorter time to vascular restoration,
with less morbidity than open repair, and equivalent sat-
isfactory outcomes.
